Analyzing oligomerization of individual transmembrane helices and of entire membrane proteins in E. coli: A hitchhiker's guide to GALLEX.
Genetic systems, which allow monitoring interactions of individual transmembrane α-helices within the cytoplasmic membrane of the bacterium Escherichia coli, are now widely used to probe the structural biology and energetics of helix-helix interactions and the consequences of mutations. In contrast to other systems, the GALLEX system allows studying homo- as well as heterooligomerization of individual transmembrane α-helices, and even enables estimation of the energetics of helix-helix interactions within a biological membrane. Given that many polytopic membrane proteins form oligomers within membranes, the GALLEX system represents a unique and powerful approach to monitor formation and stability of oligomeric complexes of polytopic membrane proteins in vivo.